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FACTORS RELATED TO AUCTION PRICE PREMIUMS-- 
FRESH THOMPSON SEEDLESS AND TOKAY GRAPESL/ 


Ivan M. Lee! and H. B. Richardson 3/ 


Introduction 


Growers of grapes for fresh market exercise a certain amount of control 
over the physical characteristics of the product marketed through the combina- 
tion of cultural practices employed. For example, berry size and the configu- 
ration of bunches can be controlled to a certain extent by appropriate thinning 
and pruning practices. Likewise, timing of picking operations entersto influ- 
ence such characteristics as berry size, color, and Balling-acid ratio. After 
the grapes leave the vineyard, the packing operation provides further opportu- 
nity to improve the physical appearance of a lug of fruit through appropriate 
sorting, trimming, and handling in the packing process. Such characteristics 
as firmness of pack, uniformity in color and size, and the elimination of de- 
tracting bunch features can be introduced at this stage of the production proc- 
ess. This report offers some tentative quantitative measures of the relations 
between selected qualitative characteristics and price premiums for fresh Thomp- 
son and Tokay grapes in the New York auction market during the 1951 and 1952 
seasons. 

The information which forms the basis for the analyses summarized in this 
report was, to a significant extent, a by-product of a program initiated by the 
Extension Service in response to requests by growers. An essential feature of 
the Extension program involved the careful inspection, supplemented by photos, 
of selected lots of fresh grapes in order to carry back to the growers a picture 
of the fruit and pack characteristics which were, in the opinion of the observer 
detracting from the salability of the fruit in this market. In the process of 
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i/ The research on which this report is based represents a joint undertaking 
of the Giannini Foundation and the California Agricultural Extension Service. 
The junior euthor was the observer responsible for the collection of data in 
the New York auction market. The senior author was responsible for the analy- 
sis of the data and the preparation of this report. 


2/ Assistant Professor of Agricultural Economics and Assistant Agricultural 
Economist in the Experiment Station and on the Giennini Foundation, Berkeley, 
California. 


3/ Extension Specialist in Viticulture, Davis, California. 
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selecting the particular lots exhibiting the characteristics desired for illus- 
trative purposes, most of the lots displayed on the auction floor were observed. 
In this observation, the information here analyzed was recorded. 

Resources limited the study to a single auction market. This being the 
case, the choice of the New York auction market seems an appropriate one. Of 
the total interstate rail passings of Thompson Seedless grapes for fresh con- 
sumption in 1951 and 1952, between one fifth and one fourth moved to New York 
City in each year. Of the total moving to New York City, around 60 per cent 
was sold on the auction market in each year. As an outlet for fresh Thompson 
Seedless grapes, New York City is surpassed only by Chicago. An additional fac- 
tor which was given some weight in the selection of New York over Chicago was 
the longer shipping distance involved. As will be apparent, however, this fac- 
tor is not of major significance since observations on characteristics uniquely 
related to shipping distance have not been explicitly recognized in the infor- 
mation recorded. With respect to fresh Tokays, New York City provides a rela- 
tively less important outlet, accounting in 1952 for less than 5 per cent of 
total interstate passings, virtually all of which was sold in the auction market. 


Description of Data 

Our data were collected on the New York auction floor during the 1951 and 
1952 marketing seasons. In 1951, observations were recorded on over 90 per 
cent of the Thompson Seedless lots sold on this auction during the 8 consecu- 
tive weeks beginning July 30, In 1952, information was collected over the 19- 
week period beginning June 30. The Thompson Seedless market was active during 
this entire period, while Tokays were on the market in significant volume only 
during the latter half of this period. During the 1952 Season, observations 
were recorded on very nearly 100 per cent of both Thompson and Tokay lots sold. 

An inspection of the original schedules, included as Exhibit I, will re- 
veal the kind of information which was recorded for each lot. During the night 
and early morning preceding a given sale day, the fruit to be sold was arranged 
by lots, varying in size in 1951 from 10 to over 1,000 lugs, on the auction 
floor. About 1 per cent of the lugs in each lot were regularly opened for in- 
spection by prospective buyers before the opening of sales. It was on the basis 
of an inspection of these opened lugs that each lot was classified with respect 
to the several qualitative characteristics specified in the body of our sched- 
ules, and the observation was recorded by placing a check mark in the appropri- 
ate cell. The price of each lot was transcribed from auction records on the 
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EXHIBIT 1 


Schedules Used for Recording Observations on 
Lots of Fresh Grapes Sold on the New York Auction Markets 


A, Market Characteristics of Fresh Thompson Seedless Grapes--1951 
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*% Indicates special number, This space was provided in case it was needed for 
identification of a given sublot. It developed that this was not needed for 
identification and, hence, no entries appeared in this space on the completed 
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"xhibit 1 continued. 


B, Market Characteristics of Fresh Thomoson Seedless Grapes--1952 
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Exhibit 1 continued. 


C, Market Characteristics of Fresh Tokay Grapes--1952 
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day following sale. Except for berry size in the 1951 study and the sugar and 
acid determinations in both years, the criterion used in classification was 
judgmental. Color charts were available at the time of observation as a guide 
in color classification. No such aids were available for the classification 
with respect to the remaining characteristics. The information contained in 

the completed schedules with respect to these factors, therefore, depends to a 
very considerable extent upon the consistency of the observer's judgment over 
lots and over the season. The berry weights in 1951 Thompson Seedless and the 
Sugar and acid determinations in all cases were based on objective measurements 
on a sample of 20 berries from the displayed lugs in each rot.4/ No controls 
were imposed on the manner of selection of the sample of berries aside from the 
observer's judgment as to what constituted a "representative" sample of berries. 
The apparent objectivity in measurement, therefore, may be partially offset by 
the lack of objectivity in selection thus introducing an unknown and perhaps un- 
stable bias in the measurement over lots. Space was provided on the 1951 sched- 
ule for the recording duplicate measurements on berry size, sugar, and acid. 
Duplicate measurements were made on a sample of about 10 per cent of the lots 
selected systematically in this year. The purpose of this procedure was to ob- 
tain some check on the within-lot variability with respect to these measurable 
factors. No significant differences were apparent in any of the factors. Our 
procedure can hardly be considered to have yielded information for a conclusive 
test, however, due to the uncertainties surrounding both the selection of the 
display lugs in each lot and the sample of berries for measurement from the dis- 
play lugs. This procedure was dropped in the 1952 study. 

The specific attributes of the fruit or pack, on rhich classification with 
respect to each of the qualitative characteristics was made, are clear from an 
inspection of the schedule, with the exception of the fruit quality characteris- 
tic. The judgment rating entered at this position on the schedule represents, 
in part, an over-all rating reflecting a combination of the other individual 
characteristics indicated on the schedule. In addition, however, such factors 


L/ Berry weights were recorded in gram weight per berry. Sugar was measured 
by Balling hydrometer and acid by acid titration. The variable used in our 
analyses is the Balling-acid ratio. For details on the sugar and acid tests, 


see H. E. Jacob (Revised by A. J. Winkler), Grape Growing in California. Ber- 
keley, November, 1950. pp. 50-52. (Calif. Agr. Ext. Serv. Cire. 110) 
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as the within-lug uniformity with respect to the individual characteristics and 
the general appearance and condition of the fruit as it reaches the auction 
floor are here reflected. It is clear thet the omnibus character of this fac- 
tor limits materially the information which it Supplies for meaningful analysis. 
Yet, it seemed plausible to proceed on the assumption that the characteristics 
recorded under fruit quality might well exert an influence on price independent 
of the individual factors observed Separately, although the characteristics re- 
sponsible for such an influence are not explicitly identified. 

Attention is called to the fact that several of the characteristics observed 
in the 1951 study were either omitted or altered in the 1952 study. In part, 
these changes were instituted in an attempt to obtain observations on additional 
pack and fruit characteristics for analysis and, at the same time, keep the 
length of the schedule within manageable proportions. The time for observation 
on the auction floor was limited. Furthermore, completion of the schedules, as 
has been indicated, was only a part of the observer's job. It was the time limi- 
tation which motivated the substitution of the judgmental classification with 
respect to berry size in 1952 for the weight measurements employed in 1951. It 
is recognized that, from the standpoint of the phase of the study reported here, 
this shift is probably in the wrong direction. However, it is difficult to as- 
sess the loss of information involved in this substitution in the present frame- 
work. As noted earlier, the objectivity sought through weight measurement may 
well be misleading due to the sampling methods employed. 

Aside from the observed characteristics of the fruit or pack, certain addi- 
tional factors have been assembled for inclusion in the analysis. Important 
among these are mode of shipment (freight versus express) and brand name under 
which the fruit is sold. These factors, of course, are not unrelated to the pack 
and fruit characteristics observed. iifode of shipment would be expected to affect 
the condition of fruit upon arrival in distant eastern markets and, to this ex- 
tent, is probably partially reflected in the fruit quality and stem condition 
characteristics. A particular brand name, likewise, probably attains its status 
in the market through the reputation it acquires largely through the character- 
istics of the fruit packed under that name. Recognition of these interrelation- 
ships, however, does not preclude the possibility that mode of shipment and brand 
may exert an influence on price not explainable by the characteristics of the 
fruit or pack observed. It will be observed that mode of shipment information 
was recorded on the schedule in each year. The brand information was recorded 
directly on the schedule in 1952, In 1951, the brand information came from 
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auction slips made available to us and easily identifiable by lot from the iden- 
tifying information recorded in the heading of the schedule at the time the 
fruit was inspected. 

The absence of information concerning the particular fruit and pack char- 
acteristics reflected by the fruit quality, mode of shipment, and brand observa- 
tions is a notable inadequacy of our data. This will be particularly apparent 
in the case of the latter two factors which, it develops, are dominant variables 
in several of the formulations summarized in the next section. Had information 
been collected on the important separate characteristics reflected by these three 
factors, a more meaningful interpretation of the results with respect to these 
factors might have been possible. On the other hand, there may well have re- 
mained net effects due to these factors. In this connection, it is remarked that 
it was not the intent thet the schedule should specify all of the separate char- 
acteristics in detail. Those selected for observation reflect that orientation 
of the study toward characteristics which are, in part, controllable through ap- 
propriate cultural and, to a lesser extent, packing practices. 

Position in sale represents another factor which was recorded on the 1952 
schedules. It is the practice on the auction market to rotate position in sale 
among receivers from day to day through the season, It was observed during the 
1951 survey that the first position seemed to be preferred by receivers, suggest- 
ing the possibility of an associated price advantage. Information on position 
in sale was collected in 1952 to investigate the validity of this supposition. 


Method of Analysis 

In the 1951 Thompson Seedless study, just under 1,400 schedules were taken 
on lots of grapes marketed during the 8-week period beginning July 30. The 
1,400 lots observed represented something over 90 per cent of the lots marketed 
on the New York auction during this period. In 1952, around 2,800 Thompson Seed- 
less schedules were obtained during the 19 consecutive weeks beginning June 30 
and some 300 Tokay schedules during the latter half of this season when Tokay 
marketings were active. In the latter year, schedules were obtained on almost 
100 per cent of both Thompsons and Tokays marketed during the period studied. 

The object of the analysis was to obtain some approximate indications of 
the quantitative effects of the several factors observed on price in the auction 
market. Conventional multiple regression methods were employed in analyzing 
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these net effects.2/ However, preliminary analysis was necessary in order to 
bring the problem within the regression framework, The chief difficulty here 

is obviously with respect to the nonquantitative character of the observations 

on most variables. Where a classification with respect to a nonquantitative 
variable on the schedule contained more than two classes, it was necessary to 
dichotomize the classification. With more than two classes, the appropriate 
numerical values to be assigned to the classes are not known. Dichotomization 
can obviously be accomplished by discarding classes, by combining classes, or 

by a combination of the two. Preliminary analyses with respect to price and 

each individual qualitative characteristic served as the basis for the dichotomi- 
zation adopted in this study. For the characteristics on the schedule containing 
one criterion of classification and more than two classes, dichotomization was 
accomplished by combining classes. In casesof two criteria of classification, 
dichotomizetion was accomplished by suppressing one criterion. For example, in 
the case of color on the 1951 schedule, "green" and "light green" were combined 
forming one class, with "amber/yellow" and "straw/yellow green" forming the other 
class. In the case of stem condition on the same schedule, the color criterion 
‘Was suppressed. In this case, also, the very few lots placed under the "dry" 
criterion were simply disearded leaving "pliable" and "fresh" as the basis for 
the final classification. 

It is evident that, in the process of combination, e part of the informa- 
tion contained on the original schedule was sacrificed. The preliminary analyses 
revealed, however, that the loss of information was not as great as might be as- 
sumed from an inspection of the form of the schedule. This is due to the fact 
that, for each of the characteristics observed, most of the lots were placed in 
two or, at most, three cells. Study of the frequency distributions aided in the 
dichotomization in another way. It permitted the formation of some reasonable 
basis for ordering the criteria within each characteristic for combination into 
classes. In most cases, the ordering on the schedule is appropriate. However, 
in the case of color in the 1952 Thompson Seedless schedule, this procedure in- 
dicated fairly clearly that the "straw green" criterion belonged with the "green" 
and "light green" rather than with "amber/yellow" as ordered on the schedule. 


ee ee ee ee ee a ee ae ee ee on ee ee a Se he a Sk a ae ee 


S/ A similar study on selected vegetables in the Boston wholesale market was 
made by Waugh in the late 1920's. In that study quantitative measurements were 
available on most variables entering the analysis. See Frederick V. Waugh, 


Quality as_a Determinant of Vegetable Prices. New York, Columbia University Press, 
1929, 
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The completed schedules did not provide information for analysis on all of 
the characteristics indicated. For two factors, wetness and waterberry and de- 
cay and shatter, no observations were recorded on the schedule. The former de- 
fect was not observed to any significant degree while the latter did not lend 
itself to estimation without considerable handling of the fruit in a lug, a 
procedure which was not open to us since we did not acquire ownership of the 
fruit inspected. 

On several other factors for which observations were recorded, the completed 
schedule provided no information for analysis because of the uniformities which 
existed. In these cases virtually all of the recorded observations fell ina 
single cell. In each of the three sets of schedules, pack condition was judged 
to be "firm" for practically every lot. In the 1951 Thompson Seedless study, . 
berry condition was judged uniformly as "firm" and pack treatment uniformly in 
the "liners" and "cushions" classifications. On this schedule, also, "precool- 
ing" and "standard refrigeration" were characteristic of all shipments to the 
New York auction market. In 1952, on both the Thompson and Tokay schedules, 
box condition and stenciling and labeling were recorded uniformly as "clean" 
and "neat," respectively. In addition to the factors on which no information 
was provided, the taste characteristic was omitted from the 1951 analysis... This 
was done on the assumption, supported by preliminary analysis, that the infor- 
mation contained in this box of the schedule was adequately reflected by the 
Balling-acid ratio, an objectively measured magnitude. 

In addition to the factors referred to above, several other variables were 
introduced into the analysis in an effort to account more fully for price be- 
havior on the market. Daily volume of sales on the New York auction, proportion 
of fruit on each day rated in the preferred fruit quality class, level of daily 
average price, and day of week represent the variables introduced for this pur- 
pose. Information used in defining the first three of these variables was taken 
from the schedules supplemented by published daily auction records. 

The entire set of schedules and supplementary information for the respective 
seasons was used as a basis for the preliminary work of defining the variables 
to be analyzed. The regression analyses were based on all schedules for Tokays 
and on a systematic random sample of schedules ordered by days for Thompson Seed- 
less in both years. The Thompson Seedless schedules were sampled primarily to 
reduce the analysis to manageable proportions, although no serious loss of in- 
formation would be expected as a result. The sampling rate was varied in the 2 
years so as to give approximately 300 sample schedules (before editing) in each 
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year. This procedure resulted in a sample of around 22 per cent of the sched- 
ules in 1951 and about 12 per cent in 1952. After discarding schedules with 
missing information, the number of observations entering the analyses was 26 

in 1951 and 23) in 19526 There were originally only 225 schedules in the com- 
plete set for Tokays. After editing casualties, the number of lot observations 
remaining for analysis was 198. In edjting, schedules on which information on 
any usable factor was missing were discarded, 

After dichotomization of the several qualitative variables, the classes 
were assigned numerical codes as indicated in Exhibit 2. In each case, the pre- 
sumably preferred classification has been assigned the higher code which gives 
rise to the positive coefficient on each judgmental variable. Attention was 
paid, also, to uniformity in coding in different analyses to facilitate compari- 
son of results between years and between Thompsons and Tokays. The variables on 
which quantitative measurements were recorded were also introduced into the analy- 
ses in coded form. This procedure was adopted to facilitate the rather substan- 
tial amount of calculation involved. The coding adopted in these cases is also 
indicated in Exhibit 2. 

Preliminary analysis confirmed the existence of systematic seasonal varia- 
tion in prices, a phenomenon characteristic of within-season price behavior for 
many farm products. In our analysis the absolute level of prices is of limited 
interest, but premiums associated with the various characteristics observed are 
of primary concern. In order to remove, at least partially, the complications 
arising from seasonality, each lot price was expressed as a per cent of the av- 
erage price for the corresponding day. This, in coded form, serves as the de- 
pendent variable in each of the regression analyses summarized in this report. 
Apart from the adjustment for seasonal variation, the price variable thus con- 
structed lends itself to direct interpretation as a measure of percentage premium. 
For a direct reflection of price premiums, an alternative procedure would have 
been to transform the price variable to algebraic deviations from the daily mean. 
Preliminary analysis suggested, however, that this procedure would not have 
proved as effective in removing the systematic seasonal variation in the price 
variable. 


6/ The schedules obtained in the last three weeks in 1952 were discarded in 
the case of both Thompsons and Tokays since sugar and acid determinations were 
made on none of the lots observed during this period. 
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EXHIBIT 2 


Code Designation, Variables Entering Analyses 
of Factors Related to Price Premiums 
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22 .0-23.9 
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Exhibit 2 continued. 
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Exhibit 2 continued. 


Xx 


Lot price as 
per cent of 


daily average 


95.0- 99.9 
100.0-104.9 
105.0-109.9 
110.0-114.9 
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Exhibit 2 continued. 


X10 


Daily volume 
of sales 
thousand lugs 
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Exhibit 2 continued. 


Lot price as 
per cent of 


daily averag 
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Exhibit 2 continued. 
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Daily volume 


of sales 


Code 


thousand lugs 
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18. 


The notation used to identify the individual characteristics in the analy- 
ses summarized in the following section is as follows: 


X, = Lot price per lug as per cent of unweighted daily average price 


over lots 
X, = Fruit quality 
x, = Color 


X), = Berry size 

Xp = Balling-acid ratio 
Xe = Stem condition 

Xy = Bunch description 
Xp = Mode of shipment 


X, = Brand 


a 
t 


107 Daily volume of sales 
Xi = Daily per cent of lots rated quality 2 
= Daily average price 


%3 = Day of week 


Uniform notation is employed in the three sets of data to facilitate comparison 
of the results, although certain variables do not enter all analyses. 

In Exhibit 2 it will be observed that the variables X55 X3, Xe; Xo Xp, and 
Xo represent dichotomized variables which take on values of either 1 or 2 in each 
analysis in which they appear. Dichotomization has been accomplished in the first 
four of these by suppression of certain criteria and/or the combination of appro- 
priate classifications appearing on the schedules. The mode of shipment variable 
represents freight and express coded 1 and 2, respectively. The brand classifi- 
cation was constructed with the intent of reflecting roughly premium versus non- 
premium brands. A brand was classified as premium if the price which it commanded 
exceeded the lot average price on the corresponding day more frequently than it 
fell below the average. The definition of brand classes was based on the entire 
set of lots observed, Premium and nonpremium brands were assigned codes 2 and l, 
respectively. Due to the substitution of judgmental observations on berry size 
in 1952 for the weight measurements employed in 1951, dichotomization of this 
variable was necessary in 1952. 
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19. 


Quantitative measurements were available on Xi Xp, X19? Xj,» and Xio- As 
has been indicated, however, these variables also enter our analyses in coded 
form. Coding in each case was determined on the basis of the frequency distri- 
bution of observations. Arbitrary class intervals were defined in each case and 
codes assigned to the ordered class intervals. The variable X13 was constructed 
by assigning the numbers 1 through 5 to the days, Monday through Friday, respec- 
tively. This procedure is admittedly arbitrary. The supposition that the effects 
of the several qualitative characteristics on percentage price premiums may be 
different on different days of the week seems plausible. However, there seems 
little a priori basis for either the order or the relationship between the dif- 
ferent days incorporated in the procedure indicated. For this reason, separate 
analyses have been undertaken for each day of the week in each case. 

In addition to the variables defined above, selected joint relationships 
have been investigated through the introduction into the analyses of appropriate 
product terms and coded combinations of factors. These terms will be given more 
explicit form in the presentation of results which follows. 


Summary of Results 

The results of analyses such as those summarized here take on significance 
only insofar as they aid in appraising the preferences of buyers in the market 
place. If buyers' decisions with respect to the purchase of a particular lot of 
fruit in the auction are based on inspection of displayed lugs, this suggests the 
existence of systematic relations between observable characteristics of the fruit 
displayed and the price which it commands in the auction room. The auction mar- 
ket is considered a particularly appropriate place to observe the price-making 
process in action since the fruit is open for all to see and preferences find ex- 
plicit expression in the bidding process. The lag between sale of the fruit on 
the auction floor and purchase by consumers is relatively short. It is reason- 
able to suppose that consumer reaction to a particular lot of grapes may be re- 
flected in buyer behavior in the auction in a relatively short time. Incidents 
reflecting this kind of sensitivity are not wnusual. For example, brands of 
fruit normally running strong in quality have been observed to enter a temporary 
Slump with respect to particular important characteristics. Observation on the 
market suggested in these cases that three to four days was adequate time for 
the appearance of the inferior product to be reflected in the price behavior of 
this brand relative to other fruit. About the same amount of time was required 
to regain the price position after the quality deficiency had been corrected. 
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The characteristics included on the schedule for observation represent those 
which growers, packers, and production specialists considered important as quality 
identifying factors. From an economic point of view, the most meaningful defini- 
tion of quality is to be found in the expression of consumer preferences in the 
market. Hence, if the commonly held concepts of fruit Quality are economically 
meaningful, one would expect this to be reflected in the price structure in the 
market. From this point of view, this analysis may be regarded as an attempt to 
assemble some evidence which might be useful for appraising the popularly held 
views regarding the relative importance of various fruit and pack characteristics. 

In the presentation of results which follows, the 1951 Thompson analyses are 
discussed in somewhat more detail than the 1952 Thompsons or Tokays. The reader 
will have no difficulty in fitting the results of the analyses of the latter year 
into the framework of the discussion of the 1951 results. 

Thompson Seedless, 1951.--Selected equations from the 1951 Thompson Seedless 
analysis are exhibited in Table 1. In presenting the results, the practice has 
been adopted of presenting regression coefficients in three forms: in standard- 
ized units (8), in coded units (b), and in price percentage premium units (b'). 
The beta coefficients (8) permit direct comparisons in standardized units of the 
coefficients in a given equation. The b coefficients are those coming directly 
from the analyses. The b!' coefficients are presented to facilitate interpreta- 
tion directly in terms of the original units of the dependent variable, that is, 
per cent of average price. 

Coefficients of only three of the variables reflecting fruit characteris- 
tics appear statistically Significant. These variables are fruit quality (X,), 
size (5 and stem condition (X,)- The positive relation with X, indicates 
that, on the average, lots recorded as "excellent" and "top good" commanded a 
premium over lots placed in the lower fruit quality category. The positive co- 
efficient of X) indicates that larger berries commanded premiums over smaller 
berries while the relation with Xe suggests that "pliable" stems are discounted 
in favor of "fresh" stems. No ambiguity should exist with respect to the 
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7/ The beta coefficients are the regression coefficients which result when 
each variable is expressed in units of its standard deviation. It is in this 
sense that the units are standardized. Ina descriptive interpretation of our 
results, the beta coefficients in a given equation lend themselves to direct 
comparison since their magnitudes are not affected by the unit of measurement 
of the original variable. 
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TABLE 1 


Regression Coefficients and Supplementary Measures, 
Thompson Seedless Seasonal Equations, 195la/ (x, dependent) 
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a/ Variables identified in Exhibit 2, pp. 12-17. Approximate t-ratio at d-per cent level of significance is 1.96. 
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interpretation of the berry size relation but, in the case of X, and Xe» this in- 
terpretation may not be so clear cut. This is particularly true in the case of 
Xe As was indicated in the previous section, there remains considerable ambi- 
guity concerning the specific fruit and pack characteristics or combination of 
characteristics which served as the basis for the classification of a lot of 
fruit with respect to X5- In part, the classification with respect to fruit 
quality was based on some weighted combination of the other characteristics ap- 
pearing on the face of the aigiadule oY The significance of Xo in these equations, 
however, suggests that additional fruit or pack characteristics are reflected in 
X, which are not recorded specifically on the schedule. 

It is not difficult to conceive of specific additional factors which could 
have entered in this determination. Within-lug uniformity of factors, such as 
berry size and color, is not reflected by the observations of individual charac- 
teristics and could be reflected in this variable. In addition, there are such 
attributes as general condition and general appearance of the fruit which are 
not called for explicitly on the schedule. These attributes may reflect maturity 
at time of picking, lag between time of packing and sale, and treatment in ship- 
ment, giving rise to bruising, decay, or overripeness--conditions which may seri- 
ously affect the keeping qualities of the fruit. More useful results from the 
standpoint of appraisal of shipping practices might well have been forthcoming 
from identifying these individual characteristics and observing each separately. 
As has been indicated, however, the fruit and pack characteristics more directly 
identifiable with cultural practices at the grower level and packaging processes 
at the packer level were of primary interest in this study. 

The ambiguity with respect to the stem condition variable is also worth 
noting. The question here concerns what specific undesirable attribute is re- 
flected by "pliable" stems. The degree of shatter would be expected to be higher 
with "pliable" than with "fresh" stems. On the other hand, it may be a combina- 
tion of fruit characteristics typically associated with "pliable" stems which is 
Significant here. This set of traits might serve, for example, to forewarn the 
buyer of inferior keeping qualities of the fruit. 

In addition to fruit quality, size, and stem condition, other variables ap- 
pear in Table 1 to be significantly related to percentage price. Notable among 


8/ The multiple correlation with X, dependent and X35 Xy» Xe» and X¢ inde- 
pendent is 0.67. 
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these are mode of shipment (Xp) and brand (X5)+ Here, likewise, the direction 

of the relations seems reasonable although the magnitude of the effects, consid- 
ered net of the fruit characteristics included in the equations, is in each case 
somewhat larger than might be expected. These results indicate that, for a given 
combination of fruit quality, berry size, and stem condition, express shipments 
command a price premium over freight shipments. Similarly, the significant brand 
relation suggests a premium associated with brand name as such. Again, however, 
it is not clear precisely what is reflected by these relations. It is plausible 
to suppose that mode of shipment is related to condition of fruit on arrival at 
distant markets. Brand, also, may reflect a combination of desirable fruit char- 
acteristics not adequately reflected by the remaining variables introduced ex- 
plicitly. The correlation between each of these factors and fruit quality supports 
this supposition.2 The small number and perhaps highly selective lugs in each 
lot that were opened for inspection may well have led to the situation in which 
the observations recorded have not reflected accurately the fruit and pack char- 
acteristics of the lots sold. Whatever the specific causes, the existence of 
significant relations between percentage price and these two factors in this year 
cannot be discarded. The conclusion that the net effects which appear for mode 
of shipment and brand have no foundation in the quality of the fruit and pack is 
perhaps premature, but this possibility cannot be excluded on the basis of these 
results. The uncertainty which remains with regard to the correct interpretation 
of the estimated relation between price premiums and these two variables empha- 
sizes the necessity for identifying and incorporating in the analysis the dis- 
tinguishing characteristics which make mode of shipment and brand the dominant 
variables in the "explanation" of price premiums. 

Aside from the attributes identifiable with individual lots of fruit, other 
measures reflecting more directly the market conditions on a given market day 
might well enter to influence price premiums. It is this reasoning which lies 
behind the introduction of selected "market variables" into our analysis of price 
premiums associated with individual lots. Daily average price level (X} 5) is one 
such variable. The average level of price over lots on any given day may be taken 
to represent, in a sense, the strength of the market on that day. Introduction 


9/ The simple correlation coefficients of fruit quality with mode of shipment 
and brend are, respectively, 0.51 and 0.43. 
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of this variable explicitly is to recognize the possibility that percentage pre- 
miums for preferred combinations of fruit characteristics may be different in 
magnitude under circumstances which give rise to a strong market as opposed to 
conditions giving rise to a weak market. The coefficient of Xj when added to 
equation 1, was negative but was not statistically significant. The conclusion 
would seem to follow from the lack of Significance that price premiums (and dis- 
counts) remained fairly uniform percentagewise over the range of price variation 
represented by our 1951 Thompson data. 

Daily volume of sales (X16) and daily per cent of lots rated quality 2 (X,,) 
represent the other "market variables." Volume of sales reflects the supply of 
fruit on the market. The premiums paid for a given combination of fruit charac- 
teristics might well be different on days of heavy volume and on days of light 
volume. Equation 2 in Table 1 reflects the effect of the introduction of this 
variable. The significant positive coefficient of Kio in this equation suggests 
that an increase in volume of sales was associated with an increase in percent- 
age premiums for a given combination of the remaining characteristics incorpo-. 
rated in the equation. It likewise indicates that percentage discounts are 
lower on heavy volume days. Due to the significant negative relation between 
volume of sales and daily level of price (-0.18), the possibility must be recog- 
nized thet the relation of premiums to volume is, to a certain extent, a reflec- 
tion of the premium relation with price level. With the introduction of price 
level in equation 3, the coefficient of Xi remains relatively stable, but sta- 
tistical significance of Kio is not established in the formulation including Xio° 

Daily per cent of lots rated quality 2 (X,4) has been added in equation 3 to 
reflect the daily composition with respect to the qualitative characteristics of 
fruit sold on the auction market. The choice of this measure for this purpose 
is not considered completely appropriate in view of the uncertainty as to the 
combination of fruit characteristics reflected. On the other hand, it would ap- 
pear to be the most eppropriate single variable available to us reflecting "desir- 
able" combinations of fruit characteristics associated with lots. Although the 
negative relation between Xi and percentage premium would appear reasonable, it 
is noted that our results also indicate that the relation is not statistically 
Significant. 

The possibility of joint relations between selected individual characteris- 
tics and a variable reflecting strength of the market was also given explicit 
recognition in our analysis. This allows for the possibility that net effect on 
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percentage premiums of express over freight shipments, for example, might itself 
depend upon the market conditions reflected by our price level variable. 

One form of joint relation is reflected by the introduction of the appropri- 
ate product terms as separate variables in the regression equation. This pro- 
cedure was adopted. The product of X 12 with each of the = xy Xe» and 
Xo was introduced successively into equation 3 of Table 1,10/ No product terms 
were significant in these formulations. 

Joint effects of several of the fruit characteristics in combination were 
also tested by a different procedure. Combinations of the factors Xo, Xs and 
Xe were investigated. The following illustrates the procedure. Lots of fruit 
exhibiting fruit quality 2, berry size 3 or h, and stem condition 2 simultaneously 
were asSigned the value 2 while the remaining lots were assigned the value l. 
This new variable was introduced into equation 3 in an attempt to obtain an ap- 
proximate measure of the added effect of this combination of fruit characteris- 
tics. The coefficient was not significant. Various combinations of 2 of these 
factors were introduced successively by a similar procedure. None of the coeffi- 
cients proved significant. 

The analysis thus far has not recognized the possibility that buyers' reac- 
tion to various fruit characteristics might well be different on different days 
of the week. This possibility would seem a real one. Without a great deal of 
information about the retail outlets served by the auction and their buying hab- 
its, however, it is impossible to formulate meaningful a priori expectations con- 
cerning the effects of such factors on the behavior of price premiums over the 
days of the week. It is not inconceivable, for example, that purchases on the 
New York auction market on particular days are dominated by retail outlets serv- 
ing more highly discriminating customers. It is possible, also, that retail out- 
lets in the agzregate may be faced on different days of the week with customers 
who, on the average, exhibit somewhat different preferences with respect to fresh 
grapes. Another possibility which would seem plausible is that retailers may 
well attach relativeiy heavier weight to keeping quality at different times dur- 
ing the week. Buying practices with regard to keeping quality would be expected 
to be geared to variations in lag in movement through the retail store. Produce 


— mmm 


10/ Tt is noted that the results of this procedure, involving as it does the 
product of coded variables, are not independent of the codes assigned to the 
variabies. 
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Placed in the retail display bin on heavy shopping days moves relatively more 
quickly than fruit displayed on other days. To the extent that there exists 
some uniformity in time petterns of shopping habits in the area served by the 
New York auction market, this would be expected to be reflected in the charac- 
ter of the demand for fresh fruit on this market. Other factors traceable to 
consumer behavior in the retail market may exist which, in turn, find expression 
in the behavior of auction buyers on different days of the week. 

Two formulations which give explicit recognition to day of the week were 
considered in this study: (1) the introduction of day of the week as a variable 
in the seasonal analysis and (2) separate analyses for each day of the week. 

The first formulation involves assigning numerical values to different days of 
the week. One possible technique, of course, is to assign the numbers, one 
through five, to the days, Monday through Friday, consecutively. This procedure 
is obviously extremely arbitrary since there is no basis for assuming that the 
relationship between days of the week is reflected by either the order or the 
magnitudes thus assigned. Recognizing the arbitrariness of this procedure, day 
of the week was nevertheless introduced into the seasonal analysis in an effort 
to detect systematic shifts associated with this variable where they existed. 
Whether or not day of the week proved Significant, the data were subjected to 
separate daily analyses, and main reliance was placed on the separate analyses in 
exploring the possible changes in patterns of relations associated with day of 
the week, The reduction in degrees of freedom in the daily analyses made for 
Somewhat larger standard errors of the coefficients. Although the loss of pre- 
cision could have been partially offset by augmenting the daily samples in the 
Thompson Seedless analyses, this procedure was not adopted. 

Day of the week, introduced as a separate varisble in the seasonal analysis 
of 1951 Thompson Seedless, did not prove significant. This suggests only that 
the systematic linear effect specified by our model is not supported by our data. 
Selected equations from the separate daily analyses are summarized in Table 2, 
The equations presented include only those variables which were Significant in 
the seasonal results. The variables X3, Xv, and Xi proved not to be significant 
in the daily analyses as was the case in the seasonal analysis. 

The results by day of the week lend themselves easily to specific compari- 
sons by the reader. The differences which appear in the coefficients of a given 
variable on different days of the week may be considered Suggestive, although the 
interpretation of these differences is difficult without more information about 
the market served by the New York auction. It is appropriate to point out also 
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Regression Coefficients and Supplementary Measures, 
Thompson Seedless Daily Equations, 19512 
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that, with the exception of Xo» the maximum differences in the daily coefficients 
would not appear to be Statistically significant when the magnitudes of the 
standard errors are teken into account. 

Our daily results with respect to two variables might be noted in particu- 
lar. First, it would appear that the general eppearance of fruit as reflected 
by Xy is significant in influencing percentage premiums only in the early part 
of the week. In fact, this variable seems to be the dominant factor on the 
Monday market. It is possible that the dominance of Xy on Monday may reflect 
the effect of advancement in fruit maturity due to the added delays associated 
with the week-end market holiday. Second, stem condition (X,) appears to be a 
statistically significant variable only on Friday, although the influence of 
this variable on Wednesday cannot be ignored. It is possible that this Friday 
relation may also be attributable to the week-end market holiday. It seems a 
Plausible assumption that "fresh" stems as opposed to "pliable" stems represent 
from among our variables the strongest indicator of keeping quality of the fruit 
Its significance on Friday may reflect an attempt by buyers in the auction mar- 
ket to protect themselves against losses through deterioration before the fruit 
reaches the retail outlet early in the following week. 

Returning to the seasonal analysis, a direct interpretation of the b! coeffi- 
cients of equation 3 (Table 1) may serve to clarify the nature of our results. 
The coefficient of Xos for example, indicates that, for a given combination of 
other characteristics represented in this equation, lots classified as quality 1 
sold at a price which, on the average, was around 7 percentage points less than 
Quality 2 fruit. Percentage points in this case are with reference to daily av- 
erage price. That is, if Quality 2 fruit sold at 103 per cent of the average 
price for the day, Quality 1 fruit possessing the same combination of other 
characteristics sold at 96 per cent of the average price for the day. The b! 
coefficients of the other dichotomized variables sre interpreted in the same ways 
With respect to berry size, weight measurements enter directly into our 1951 
equations. The percentage coefficient here indicates that, for given combina- 
tions of the remaining factors, a decrease of 0-3 gram in weight per berry was 
associated, on the average, with a decrease of 2.7 percentage points in price. 
Interpretation of the coefficients of Xio and Xy in terms of the original units 
of these variables can be easily made by referring to Exhibit 2, 

Extension of our interpretation to monetary units may also be accomplished 
by applying the percentage coefficients to different daily average price levels 
through the season. For purposes of illustration, it would seem appropriate to 
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use the average price over days covered by our study as the basis for our calcu- 
lations. The average price for the period covered by our 1951 study was $3.70 
per lug. A straightforward application of the above~indicated percentage pre- 
mivum associated with fruit quality to this price base indicates a price premium 
of around 26 cents for quality 2 over quality 1 fruit. The absolute price pre- 
miums corresponding to the coefficients of equation 3 in the 1951 analysis and 
each of the 1952 analyses are shown in Table 3. In each case the dollar price 
premiums are based on the average price over days covered by our data. Obviously, 
the absolute price premium resulting from the linear percentage premium relation 
increases as the daily average price to which it is applied increases. 

Thompson Seedless, 1952.--As has been indicated, certain differences exist 
between the data which form the basis for the 1951 and 1952 analyses in Thompsons. 
The period observed in 1952 was about twice as long. Hence, the 1952 data in- 
clude observations of early season Thompsons from the Coachella and Imperial 
areas as well as the later season fruit marketed in volume from Fresno and Tulare. 
The fruit characteristics associeted with marketing practices in different areas 
are thus more fully represented, and the amplitude of the variation in price level 
over the season is more marked in the latter year. With respect to information 
recorded, also, differences appear in the two years. Stem condition was not ob- 
served in 1952, and qualitative judgments were recorded on berry size rather than 
actual weight measurements. Taste was not recorded as such in 1952 while box 
condition and labeling were observed. As has been indicated, however, observa- 
tions on these latter factors were considered to provide little or no information 
for analysis so their inclusion or exclusion is of no particular consequence. 

With regard to procedure of analysis, it was possible to take into account 
position in sale in 1952. This was done in preliminary formulations which in- 
cluded position in sale as a separate variable. Lots sold in the first position 
were assigned the value 2 while other lots were assigned the value 1. This pro-~ 
cedure revealed no systematic relation between position in sale and percentage 
premium. Other preliminary formulations excluded those lots occupying the first 
position from the analysis. This procedure resulted in a slightly improved fit 
as measured by the multiple correlation coefficient. This suggests the possi- 
bility that price behavior of fruit sold early in the day reflected, to a certain 
extent, a process of "feeling out the market," and that the inclusion of these 
lots might tend to obscure the underlying relations between price premiums and 
fruit characteristics. Although the evidence provided by preliminary analyses 
was not considered conclusive on this point, the results here summarized are based 
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TABLE 3 


Net Regression Coefficients Converted to Dollar Units, 
Selected Seasonal Equations, Thompson Seediess and Tokaya/ 









Eq uationd/ ‘oles 


hompson Seedless--1951 


Cored tS Be 
ee nn ee 


Thompson Seedless-- 


“Jee 
Tokay--19 2 
a ee 


b/ Refers to equation number in original tables in which seasonal results appear, 






3 $3.62 0.223 





a/ Variables identified in Exhibit 2, pp. 12-17. 
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on the set of observatians which excludes those lots which fell in the first 
position in sale. It remains questionable whether the results would have dif- 
fered materially had the first position been included. 

Selected equations from the 1952 seasonal analysis are summarized in Table 
4. A somewhat lower multiple correlation is characteristic of the equations 
fitted to the 1952 data. Although the absence of precise measurement on an im- 
portant variable like berry size may offer a partial explanation for this differ- 
ence, the possibility that this lower correlation is attributable to the longer 
period observed cannot be discarded. It would not be surprising, for example, 
if the individual characteristics influencing price premiums entered our rela- 
tions to a different degree st different points in the season. Furthermore, as 
the period of observation is lengthened, the possibilities for the omission of 
Significant variables in our framework may well multiply. 

Turning to the effects of the several factors observed, the similarities 
of the 1952 and 1951 results are perhaps more noteworthy than their differences. 
With respect to factors identifiable with lots, brand name (XQ) and mode of ship- 
ment (Xg) are dominant, exhibiting highly significant effects on price premiums 
in each formulation. With regard to characteristics associated with the fruit 
as such, berry size (x) ) appears again as the most significant factor, and fruit 
quality (X,) displays a significant effect consistently in each formulation. The 
effects attributable to fruit characteristics in the 1952 results differ from 
1951 primarily in that color (x3) and Balling-acid ratio (X,) appear significant 
or nearly significant in each of the formulations for the latter year. It is 
Possible, due to the overlapping of marketings from more areas of origin during 
the longer period observed in 1952, that auction buyers were confronted with a 
wider range of combinations of fruit characteristics on given days than was the 
case in the shorter period observed in 1951. If so, price premiums associated 
with selected factors might be expected to be reflected more strongly in the 1952 
data. Color and Balling-acid ratio, both being associated with maturity of fruit, 
might well exhibit somewhat stronger effects under these circumstances. The pos- 
sibility cannot be overlooked, of course, that color in 1952 carries the role 
carried by stem condition in 1951. This supposition is not supported, however, 
by the rather low correlation between these two characteristics exhibited by the 
1951 data (0.18). 

The signs of the coefficients of each of the above variables are consistent 
with those exhibited in the 1951 analysis and with a priori expectations. View- 
ing the beta coefficients as approximate indications of relative importance, the 
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TABLE 4 


Regression Coefficients and Supplementary Measures, 
Thompson Seedless Seasonal Equations, 1952a/ (xX, dependent) 


Independent variables 
Constant 
Equation term 


Ft] 
pe 
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20.148 
-0.417 


-2.08 





a/ Variables identified in Exhibit 2, pp. 12-17. Approximate t-ratio at 5-per cent level of significance is 1.96. Ww 





3\ aenrenies teonergres <u martes’ Hb: rs-1i- yibcormess s-seezo er d-ben coup peagy ob erBurazonoce te 373Q* 


SG 









vy ep 








| -s'sg | 

| ome | 

j eS 

“rek | “S08 | be 

0" 33; “O°9T st | “OST ae 

“O'TaF | -OnRHE - 

ie | ge. 

| rset Bodie. Mane 
| 2078S [romper te 

| -o°rtt j-o-733-] 

















“FSB 
tive? Ae | 
) ~o?See ! 
}. -O°T3s 

















‘Bee | One i 
744d O° FA 
OSS (4 OtF30 - 
















Ipaibecu gecqycee pewrousy pdirerous* Taps 
Hekiseevou costLregenge aug gohbyewonces? 


iVErE + 


35. 


main difference in the results is to be found in the interchange of position of 
mode of shipment and brand in the two years. 

Extending the analysis to include variables reflecting market conditions 
as opposed to lot characteristics, it appears that both price level and day of 
the week are systematically related to percentage premiums in 1952. It will be 
recalled that neither of these variables was significant in 1951. The negative 
sign of the price level variable (Xj 5) suggests that, given a particular combi- 
nation of lot characteristics, the percentage premium is smaller (or the percent- 
age discount is larger), the higher the level of price prevailing on the market 22/ 
The remaining variable which appears significant is day of the week. The nega- 
tive sign of this coefficient suggests a systematic net decrease in percentage 
premiums as the week progresses. Stated directly in terms of percentage pre- 
miums, our results indicate that a lot of fruit exhibiting a given combination 
of the other factors commanded, on the average, a percentage premium around 2 
points less on Tuesday than on Monday and similarly for each successive day as 
the week progressed. The arbitrariness involved in the introduction of day of 
the week in the way in which it has been introduced here was recognized in con- 
nection with the 1951 analysis. Its significance in this formulation suggests 
the existence of a systematic relation with percentage premium. But a more thor- 
ough familiarity with marketing practices beyond the auction level might suggest 
a different relation than that exhibited by our analysis. 

Product terms of Kio with X55 Xj Xg> and Xo were added successively to equa- 
tion 3. In no case was there a significant additional effect associated with the 
product term. 

Selected results from the 1952 daily analyses are presented in Table 5. The 
equation presented for each day includes only variables identifiable with lots 


11/ The proper interpretation of the significance of X) is not clear. If 
there were no relation between lot prices (numerator of X 5 and X19 8 negative 
relation between X, and X 9 would be expected since X i the denominator of 
X,- In this case, X,, is a linear function of prices over all lots on a given 
day. The negative relation with xX, may arise primarily from the relation of Xo 
to the distribution of quality of lots on which Xio is based. A correlation of 
0,42 between X15 and X9 lends some support to this view. This suggests that some 
other base price for x, might have been preferable. A daily price base which 
adequately reflects seasonal variation but is not derived directly from lot prices 
on the corresponding day might serve this purpose somewhat better. Introduction 
of X,,, as in our formulation, would not seem an objectionable procedure, but cau- 
tion must be exercised in interpreting the resulting coefficient. 
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TABLE 5 


Regression Coefficients and Supplementary Measures, 
Thompson Seedless Daily Equations, 19528 
(x) dependent) 


Constant 
Equation n term 


0.243 
1.998 


0.275 ; 0.273 


2.402 z 2.442 .5958 
12.21 


0.102 0.454 
0.789 3.670 
3.94 18.35 
0.80 3.81 


(Continued on next page.) 
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Table 5 continued. 


Independent variables 


0.020 i 0.307 

0.157 2.079 
-78 

0.20 





a/ Variables identified in Exhibit 2, pp. 12-17. Approximate t-ratios at 5-per cent level are: Monday, Wednesday, 
and Thursday, 2.02; Tuesday, 2.04; and Friday, 2.07. 
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and is directly comparable with the seasonal equation 1 in Table 4. The vari- 
ables represented in the 1952 daily analyses differ from 1951 in that color 

(X53) and Balling-acid ratio (Xe) are included in the latter year while stem con- 
dition (X¢) and daily volume of sales (X)9) do not appear, The first two vari- 
ables do not appear in the 1951 daily analyses because neither appears significant 
in that year. The variable Xio has not been introduced into the 1952 daily analy- 
ses because of its apparent lack of significance in the seasonal analysis. 

A comparison of the 1951 and 1952 daily results reveals something less than 
a high degree of consistency in these two years. Brand name (Xo) is the only 
variable uniformly significant through the week in 1952. For mode of shipment 
(Xp), which appears as a highly significant variable on four days in 1951, sta- 
tistical significance is established in 1952 on only two days--Monday and Thurs- 
day. With respect to fruit characteristics, berry size (X)), which appears 
highly significant in four daily analyses in 1951, does not appear significant 
on any day in 1962,22/ Color (X_) and Balling-acid ratio (X,) each appear signi- 
ficant on a single day--Monday and Tuesday, respectively. The significance of 
fruit quality (X,) in the early part of the week suggested by the 1951 daily 
analyses is not supported by the 1952 results. Fruit quality is not significant 
on any day in the latter year. 

With regard to the direction of the relations which appear significant, the 
results in 1952, as in 1951, are in line with a priori expections. And, like 
1951, the differences in the coefficients on different days of the week cannot 
be considered significant when the standard errors are taken into account. 

Tokay Grapes, 1952.--Selected results of the Tokay seasonal analysis are 
summarized in Table 6. Only five variables appear significant in the seasonal 
results, and these variables remained uniformly significant in formulations which 
introduced the remaining variables into the analysis. Brand name (Xo) appears 
clearly to dominate the factors influencing percentage premiums in Tokays. Mode 
of shipment (Xp), which appeared rather consistently important in Thompsons, 
does not appear in the Tokays since the few lots of fruit shipped express were 
excluded from the analysis. Among the fruit characteristics, color (x3) and 
berry size (X),) are clearly significant. Other formulations introducing fruit 


12/ It is noted that relatively high intercorrelations between berry size 
and fruit quality on each day in 1952 serve to increase the standard errors of 
the coefficients of these variables, thus, reducing the statistical significance 
in each case. 
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TABLE 6 


Regression Coefficients and Supplementary Measures, 
Tokay Seasonal Equations, 19522 


(x, dependent) 


Independent variables 


QO. 
QO. 
ke 
Bae 
0. 
0. 
i. 
Be 
QO. 





a/ Variables identified in Exhibit 2, pp. 12-17. Approximate t-ratio at 5-per cent level of significance is 1.96. 
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quality (X5)5 bunch description (X.), and Balling-acid ratio (,) indicated that 

none of these variables were significantly related to price premiums in Tokays. 
With regard to the variables introduced to reflect market conditions, it 

will be observed that per cent quality 2 (X,4) and day of week (X, 3) are signi- 


ficant. The negative sign of the coefficient of X,_ suggests that, for a given 


combination of other factors, the price premium Fine a with an increase in 

the proportion of high quality fruit on the market. The positive Sign of the co- 
efficient of X13 suggests a systematic increase in the percentage premium, given 
a particular combination of the remaining characteristics, as the week progresses, 
It will be recalled that the systematic relation with day of week suggested by 
the 1952 Thompson analysis was in the opposite direction. Daily volume of sales 
(X16) and daily average price (X, 5) were also introduced into the Tokay analysis, 
but no support was found for a significant relation with these variables. As 

in the Thompson analyses, product terms involving Xio with X3, X) and Xp were 
introduced successively into our Tokay analysis but gave no statistically signi- 
ficant results. 

Daily Tokay results are summarized in Table 7. The basic equations in the 
daily analyses contain those variables which proved significant in the seasonal 
analysis with two exceptions. Berry size (X),) was excluded on Monday and color 
(X53) on Friday. In each case, these variables have been excluded because vir- 
tually all of the observations with respect to these variables on the day in- 
volved have fallen in a single classification. This means that observations on 
these variables provided no information for analysis on the days indicated, 

The most noteworthy result observed in the Tokay daily analyses is the uni- 
formly dominant effect of brand name on price premiums throughout the week. As 
in other analyses where brand appears as a dominant variable, the interpretation 
of this relation is troublesome. It does not seem reasonable to suppose that 
brand preference is not somehow supported by favorable experience with fruit sold 
under the preferred label. If favorable experience is the explanation, it should 
be possible to discover and measure the factors which are responsible. With 
measurement of individual characteristics associated with preferred brands, more 
complete and certainly more useful results would be expected. 

Our results in Table 7 suggest that color and berry size do not enter sig- 
nificantly into price premiums in the early part of the week. As has been indi- 
cated, the Monday data provide no information on berry size, and color is not 
significant on this day. On Tuesday neither variable is significant. On Wednes- 
day color is significant while size is not. On Thursday both variables are 
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TABLE 7 


Regression Coefficients and Supplementary Measures, 
Tokay Daily Equations, 19528/ 
(xX, dependent) 
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Table 7 continued. 


Independent variables 


Constant X 
term 2 





a/ Variables identified in Exhibit 2, pp. 12-17. Approximate t-ratios at 5-per cent level are: 
Monday, 2.06; Tuesday, Wednesday, and Thursday, 2.02; and Friday, 214. 
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significant. The Friday results are somewhat weaker than those for the other 
days. No information is provided on color on this day while the small number 
of observations and the relatively high intercorrelation between size and brand 
combine to increase the standard errors of the coefficients of the latter vari- 
ables. Interpreting these results as they appear, the conclusion would seem to 
follow that color and berry size influence price premiums on the auction market 
only in the middle of the week. Although it is possible to visualize market 
Situations into which these results would fit logically, more information is 
needed before it can be known what characterizes the market served by the New 
York auction. 

Per cent quality 2, significant in the seasonal analysis of Tokays, appears 
significant only on Thursday in the daily analyses. There appears no strong a 
priori basis for expecting such a result. 


Concluding Remarks 

The results of the analyses summarized in this report suggest some of the 
factors related to auction price premiums. Among the specific fruit characteris- 
tics considered, berry size appears clearly to be related to price premiums in 
both Thompsons and Tokays. The statistical significance of the relations with 
such factors as color, stem condition, and Balling-acid ratio in selected formu- 
lations suggests that the possible effect of these characteristics on price pre- 
miums cannot be dismissed. The combination of fruit characteristics represented 
by our variable labeled fruit quality appears significant in Thompson Seedless 
premiums. This suggests a net effect attributable to this variable, but clear- 
cut interpretation is not possible due to the absence of a clear specification 
of the fruit characteristics involved. 

The results with respect to other variables identifiable with individual 
lots are also suggestive. The importance of brand name in all three sets of 
data and of mode of shipment in Thompsons in both years is clearly evident. The 
Significance of these variables suggests the existence of net effects on price 
premiums of brand name and mode of shipment as such. On the other hand, it is 
recognized that these net relations may reflect in part the effect of a combina- 
tion of fruit characteristics typically associated with these two factors. If 
this is the case, a more complete specification of the associated fruit charac- 
teristics might well alter our results with respect to brand and mode of shipment. 

Selected "market variables" and day of the week were introduced in an at- 
tempt to explore more fully the relations of fruit characteristics with pice 
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premiums. Our results in selected formulations suggest that these variables or 
related measures merit attention in an analysis of this kind. The separate 
daily analyses summarized are considered purely exploratory in nature. More 
complete information about the characteristics of the market served by the New 
York auction would seem essential to a full appraisal of the daily results. 

The analyses summarized bear only on the "explanation" of price premiums. 
Clearly, the premium associated with a given combination of fruit and pack char- 
acteristics represents only a part of the information which the grower or packer 
needs for his economic decisions. Cost considerations are equally important. 
The "production" of berry size, for example, involves costs. Direct costs asso- 
ciated with thinning and girdling are involved as well as real costs measurable 
in terms of yield sacrificed in the process of producing larger berries. In 
his decision, the grower must compare his "expected" net returns from a smaller 
volume of large berries with his "expected" returns from a larger volume of small 
berries. Similar considerations are clearly involved in connection with other 
fruit and pack characteristics where the "production" of premium characteristics 
involves additional costs to the grower or packer. 

A rational economic decision with regard to the production and marketing 
of fresh grapes likewise cannot dismiss seasonality in price variation. Berry 
color, Balling-acid ratio, and, to some extent, size are related to maturity of 
berry at time of harvest. It follows that one way to alter these characteris- 
tics is to alter time of harvest. Yet, it is clear that the economic decision 
with respect to time of harvest must involve a joint consideration of the "ex- 
pected" premiums associated with desirable qualitative characteristics and the 
"expected" price advantage associated with seasonal behavior of prices in the 
market. 

The results which have been presented are viewed as suggesting some of the 
factors related to price premiums. The quantitative relations presented are 
recognized as being of limited direct applicability. Reference has been made 
to some of the reasons for this. Important among them is the absence of speci- 
fication and analysis of the more important separate characteristics apparently 
reflected by the fruit quality, mode of shipment, and brand classifications. 
With respect to fruit quality, for example, it is not clear just how the grower 
or packer proceeds to alter the characteristics of the fruit or pack to conform 
to the preferred quality classification. Similarly, it would appear hazardous, 
without further study, to view the coefficients of mode of shipment and brand 
as measures of "net" effects of these variables. 
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A related point concerns the question of measurement of the qualitative 
factors. If quantitative measurements of fruit and pack characteristics re- 
flecting the important qualitative factors could be developed, the quantita- 
tive estimates of relations with price premiums might prove more useful. Under 
this procedure, there would be no difficulty in identifying the characteristic 
observed. The measurement data also lend themselves readily to the analytical 
procedures employed in this study. Furthermore, the evaluation of costs of pro- 
ducing premium fruit might be made somewhat more precise were measurable charac- 
teristics involved. On the other hand, without further study, it is by no means 
clear that quantitative measurements of such factors as color and stem condition 
can be developed which will serve well for analyzing the relations of these fac- 
tors to price premiums. 

It is clear, of course, that relations derived from a study of the New York 
auction may not apply to fruit sold in other auction markets or to fruit not mar- 
keted through auction channels. The prevailing opinion in the industry appears 
to be that the New York auction is a "quality conscious" market. Although our 
results would not suggest a high degree of quality consciousness in this market, 
the possibility remains that the relations with qualitative factors might be 
somewhat different in other markets. 
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